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Description 

OIL SEPARATOR FOR INTERNAL 
COMBUSTION ENGINE 

FIELD OF THE INVENTION 

[0001] The invention relates to an oil separator for separating lu- 
brication oil from blow-by gas that is produced in an in- 
ternal combustion engine. 
DESCRIPTION OF THE RELATED ART 

[0002] During the operation of an internal combustion engine, 
some gas in the combustion chamber may leak into the 
crank case through a gap between the piston and the 
cylinder during compression and explosion strokes. This 
gas, commonly referred to as "blow-by" gas, contains 
some amount of lublication oil constituents. 

[0003] There have been proposed many devices for separating 
these lubrication oil constituents from the blow-by gas. 
For example, an oil separation case has been arranged in 
a cylinder-head cover to provide a zig-zag path for the 
blow-by gas by arranging baffle plates therein. The oil 



constituents contained in the gas are separated by means 
of tlie zig-zag patli tliat makes the flow direction of gas 
change abruptly such that the gas can change its flow 
path abruptly, but the oil particles heavier than that gas 
cannot make the sudden change of its flow path. Conse- 
quently, the oil constituents collide against the wall and 
adhere thereto. As the number of oil constituents adhered 
to the wall increase, they form droplets and fall along the 
wall by their own weight. The blow-by gas from which the 
oil constituents have been extracted is sent to an intake 
manifold. However, fine oil particles tend to still pass 
through the oil separator with the gas. As a consequence, 
the lubrication oil is not completely separated from the 
gas. 

[0004] One effective way to further separate the lubrication oil 
from the gas is by the use of a porous filter for absorbing 
the oil constituents. In accordance with such device, a 
porous filter made of foam metal is arranged vertically in 
the chamber for separation of oil. When the blow-by gas 
flows into the separation chamber and passes through the 
porous filter, the oil constituents in the blow-by gas are 
absorbed by the porous filter. The absorbed oil falls along 
the surface of the filter and is recycled back to the cylin- 



der. However, the porous filter may become clogged due 
to foreign materials in the blow-by gas. If the porous filter 
becomes so clogged as to hinder the flow of gas through 
the filter, the pressure within the crank case can increase 
and the blow-by gas may leak outside the engine through 
other sealed areas of the engine, such as the gasket be- 
tween the cylinder and the cylinder-head cover. 
BRIEF SUMMARY OF THE INVENTION 

[0005] Jo solve these and other problems associated with sepa- 
rating lubricating oil contained in blowby gases generated 
within an internal combustion engine, the inventors of the 
present invention have developed an oil separator com- 
prising 

[0006] a basket, a filter media at least partially disposed within 
the basket, and a breather lid operatively coupled to the 
basket for sealing the filter media therebetween. A portion 
of the basket is disposed within a valve cover of an en- 
gine. The basket contains at least one vent for allowing air 
and oil particles to pass therethrough. The oil separator is 
fastened onto an outer surface of the valve cover. 
BRIEF DESCRIPTION OF THE DRAWINGS 



[0007] In the drawings: 



[0008] Figure 1 shows an exploded perspective view of an oil 
separator according to an embodiment of the invention. 

[0009] Figure 2 shows a perspective view of the oil separator 

when assembled to a valve cover of an internal combus- 
tion engine. 
DETAILED DESCRIPTION OF THE INVENTION 

[0010] Referring now to Figures 1 and 2, an oil separator, shown 
generally at 10, is illustrated according to an embodiment 
of the invention. The oil separator 10 includes a basket 
12, a filter media 14 and a breather lid 16. The oil separa- 
tor 10 is mounted to a valve cover 18 for a cylinder head 
of an internal combustion engine (not shown). The basket 
12 includes a seal member, such as a gasket 20 mounted 
to both sides thereof (although only one side of the bas- 
ket 12 is visible in Figure 1) for sealingly mounting the 
basket 12 to the valve cover 18. The gasket 20 can be 
mounted to the basket 12 using any means known in the 
art. For example, the gasket 20 can be molded to the bas- 
ket 12, or may be mounted within a groove or recess (not 
shown). 

[0011] The valve cover 18 includes a recess 22 of sufficient di- 
mensions to allow the basket 12 to be at least partially 
disposed within the recess 22. The recess 22 includes a 



bottom surface 24 with at least drain liole 26 for allowing 
the separated oil to drain back into the cylinder (not 
shown). The valve cover 18 also includes one or more 
threaded apertures 28 capable of receiving a threaded 
fastener (not shown) of a type well-known in the art, such 
as a bolt, or the like. 

[0012] The basket 12 also includes a recess 30 of sufficient di- 
mensions to be capable of receiving the filter media 14. A 
bottom surface 32 of the basket 12 includes one or more 
vents 34 for allowing the separated oil to drain back into 
the valve cover 18 and eventually back into the cylinder. 
As seen in Figure 1, the bottom surface 32 of the basket 
12 has a profile shape that generally corresponds to the 
profile shape of the recess 22 of the valve cover 18. The 
basket 12 includes one or more flanges 36 extending out- 
wardly from the perimeter of the basket 12. Each flange 
36 includes a mounting hole 38 capable of receiving the 
fastener when sealingly mounting the basket 12 to the 
valve cover 18. The number of flanges 36 generally corre- 
sponds to the number of apertures 28 in the valve cover 
18 and are capable of being aligned with the threaded 
apertures 28 of the valve cover 18. 

[0013] As seen in Figure 1, the filter media 14 has a shape that 



generally corresponds to the shape of the recess 30 in the 
basket 12 such that at least a portion of the filter media 
14 can be disposed within the recess 30. The filter media 
14 provides a means for separating oil particles from the 
blow-by gas and can be made of any desirable material 
that has a high efficiency to collect oil particles. For ex- 
ample, the filter media 14 can be made of fiberglass ma- 
terial, wire mesh, foam metal, or the like. The blow-by 
gas flowing through the valve cover 18 decreases its flow- 
speed by colliding with the filter media 14, and oil con- 
stituents contained in the blow-by gas adhere to the filter 
media 14 in the form of oil drops. When the oil drops 
reach a particular size, they drop down through the one or 
more vents 34 into the valve cover 18, and then drain 
through the one or more drain holes 26 of the valve cover 
18 back into the cylinder (not shown). 
[0014] The breather lid 16 has a profile shape that generally cor- 
responds to the profile shape of the basket 12. Similar to 
the basket 12, the breather lid 16 also includes one or 
more flanges 40 extending outwardly from the perimeter 
of the breather lid 16. Each flange 40 includes a mounting 
hole 42 capable of receiving the fastener when sealingly 
mounting the breather lid 16 to the basket 12. The 



breather lid 16 also includes an outlet port 44 to allow the 
flow of the blow-by gas from which the oil constituents 
have been extracted to exit the system. The outlet port 44 
may communicate with an intake manifold (not shown) 
through a communicating means, such as a rubber pipe, 
or the lil<e. 

[0015] Jo assemble the oil separator 10 of the invention, a por- 
tion of the basket 12 is placed within the recess 22 of the 
valve cover 18. For ease of installation, each mounting 
hole 38 of the basket 12 should be substantially aligned 
with a corresponding aperture 28 of the valve cover 18. 
Then, the filter media 14 is placed within the recess of the 
basket 12. Next, the breather lid 16 is placed over the fil- 
ter media 14 and the basket 12 such that each mounting 
hole 42 of the breather lid 16 is substantially aligned with 
each mounting hole 38 of the basket 12. Then, the basket 
12 and the breather lid 16 with the filter media 14 dis- 
posed therein are fastened together to the valve guide 18, 
as shown in Figure 2. It should be noted that the basket 
12 is sealed to the valve cover 18 by the gasket 20 located 
on one side of the basket 12, and is also sealed to the 
breather lid 16 by the gasket 20 located on the opposite 
side of the basket 12. It will be appreciated that the as- 



sembly of the oil separator 10 is not order dependent. For 
example, the basket 12 and the breather lid 16 with the 
filter media 14 disposed therein can be assembled, and 
then the oil separator assembly can be fitted onto the 
outer surface of the valve cover 18. 

[0016] In operation, blow-by gas containing lubrication oil con- 
stituents enters through the at least one drain hole 26 at 
the bottom 24 of the valve cover 18, travels through the 
one or more vents 34 of the basket 12, and into the filter 
media 14. The filter media 14 causes the oil particles to 
adhere to the filter media 14 and separate from the blow- 
by gas. When the oil drops reach a particular size, they 
drop down through the one or more vents 34 into the 
valve cover 18, and then drain through the one or more 
drain holes 26 of the valve cover 18 back into the cylinder 
(not shown). The blow-by gas with the oil particles sepa- 
rated therefrom exits through the outlet port 44. 

[0017] While the invention has been specifically described in con- 
nection with certain specific embodiments thereof, it is to 
be understood that this is byway of illustration and not of 
limitation, and the scope of the appended claims should 
be construed as broadly as the prior art will permit. 



